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Objectives : This study was conducted to investigate the prevalence of metabolic alterations fitting the criteria of
associations of non alcoholic fatty liver with metabolic metabolic syndrome, according to the class of fat
syndrome and the serum carotenoids. accumulation in the liver, was significantly increased,

Methods : This study was conducted in a general hospital except for criteria of high blood pressure, a large waist
in South Korea from November, 2004 to August, 2005. The circumference and low HDL (high density lipoprotein)
study subjects were 350 sampled persons who were aged cholesterol level (p trend <0.001). The level of serum -
from 40 years and older (males: 180, females: 170). They carotene was decreased according to the class of fat
were grouped into the normal, mild and severe groups accumulation in the liver (p trend=0.036), but the levels of
according to fat accumulation in their livers, as determined serum a-carotene, lycopene, g-cryptoxanthin and lutein
by ultrasonography. We analyzed the association between were not decreased.
non alcoholic fatty liver and metabolic syndrome by muitiple Conclusions : This study shows that non alcoholic fafty
logistic regression analysis and we analyzed the liver was associated with metabolic syndrome and with the
association between non alcoholic fatty liver and the serum serum S-carotene level.

carotenoids by a general linear model(ANCOVA).
Results : After adjustment for the effect of potential
covariates, the prevalence of metabolic syndrome was

associated with fat accumulation in the liver (p trend Key words : Fatty liver, Metabolic syndrome X, Insulin
<0.001). If the odds ratio of normal group is 1.00, then that resistance, Carotenoids, Obesity, Oxidative
of the mild group is 2.80 (95% C.I=1.17-6.71) and that of stress

the severe group is 7.29 (95% C.1=2.76-19.30). The
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Table 1. General charactetistics of the participated subjects

Fat accomulation in liver (n=350)

BMI, body mass index, AST, aspartate aminotransferase

ALT, alanine aminotransferase, 7-GTP, 7-glutamyltransterase

= YA > 90em, A > 80cem
@18
> 130/85 mmHg = TE HE(+)
@ 1F3AMEF: > 150 mg/dL

@ndd:
FE A % > 110 mg/dL
g gl

= At
AT OE EREG o, 5 A
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A A2 SAS version 9.1 0] 48} ©.
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p value’
Nommal (n=146) Mild (n=122) Severe (n=82)

Males/Total (%) 425 54.1 634 0.008
Age (year) 484+ 58 513+ 62 517+ 55 <0.001
Alcohol (g/day) 46+ 69 57+ 78 54+ 72 0459
Smoking (pack-year) S5+117 10.1+148 158+233 <0001
Exercise (%) 0624

Never 480 492 463

Trregular 171 29 232

Regular 349 279 305
Diet (iga/day) 2104.1+ 8720 18282+ 5708 20613+ 839.1 0.034
Carotene intake (ys0/;nf) 2810.0+2098.7 2394919509 2851.0+23703 0.290
BMI (kg/m?) 27+ 22 242+ 21 263+ 28 <0.001
AST (UL) 20+ 131 26+ 81 248+ 89 0.158
ALT (IU/L) 209+ 249 29+ 122 203+ 131 0.005
¥-GTP (IU/L) 212+ 171 317+ 377 304+ 332 <0.001

Values are prevalence or mean -+ SD, ‘Chi-square test or ANOVA

o] (years , 73 H (male, female),
S g/day), &% (pack-year), ¥ (never,
irregular, regular), 2]°] 55 TH(el/day), A2 =
A (kg/m)E BAIGoH, FHREH 0]
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Table 2. Prevalence and odds ratio of metabolic syndrome according to class of fat accumulation in

the liver
Fat accumulation in liver (n=350)
ptrend
Normal (n=146) Mild (n=122) Severe (n=82)
Prevalance <0.001
Number (%) 10(6.3) 24(19.7) 39(47.6)
Qdds ratio (95% CI)
Model [ 1.00 333(1.52-728) 12.34(5.68-26.77) <0.001
Model IT 1.00 347(153-784) 17.08 (72740.12) <0.001
Model IIT 1.00 4.00(1.729.31) 18.25(7.57-43.98) <0.001
Model IV 1.00 2.80(1.17-6.71) 7.29(2.76-19.30) <0.001

I, confidence interval

Model Iis not adjusted for any variables, Model IT is adjusted for age, sex, Model L is adjusted for age, sex, alcohol, smoking,
exercise, diet, Model IV is adjusted for age, sex, alcohol, smoking, exercise, diet, body mass index

Table 3. Odds ratio of metabolic alterations fitting the criteria of metabolic syndrome according to class

of fat accumulation in the liver

Criteria of the Metabolic

Fat accumulation in liver (n=350)

trend

Syndrome Normal (n=146)  Mild (n=122) Severe (n=82) P
High pressure 100 153 (085-275) 1.88 (084 421) 0102
High glucose 100 303(095964) 1261 (3634379) <0001
High triglycerides 100 36212761 1192(492-2893) <0.001
Large waist circumference 1.00 1.34(0.61-2.94) 1.85 (0.63- 545) 0.261
Low HDL 100 104 (053-2.04) 148 (059- 367) 0443

Values are odds ratio(95% confidence interval)

Adjusted for age, sex, alcohol, smoking, exercise, diet, body mass index, the other four criteria of metabolic syndrome

HDL, high density lipoprotein

Table 4. Level of serum carotencids according to class of fat accumulation in the fiver

Fat accumulation in liver (n=275)

Serum Carotenoids ptrend
Normal (n=118) Mild (n=89) Severe (n=63)
B-carotene* (yg/me) 03372 03042 0.2658 0036
a-carotene (;g/ (1) 0.0069 0.0064 0.0062 0.165
Lycopene (yg/d¢) 0.0668 0.0641 0.0668 >0.950
B-cryptoxanthin (yyg/m?) 0.3448 03416 03911 0.396
Lutein (g/m) 02910 02528 02611 0293
Values are least square mean

Adjusted for age, sex, alcohol, smoking, exercise, diet, body mass index, total cholesterol, carotene intake
*p value <0.05 : contrasting between normal group and severe group
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